Comparison of the apoptosis-inducing abilities of various protein synthesis inhibitors in U937 cells.
We compared the abilities of ricin, diphtheria toxin, cycloheximide, and anisomycin to induce apoptosis, using human myeloid leukemia U937 cells at the concentration of each toxin at which almost complete protein synthesis inhibition was attained within 3 h. Among these toxins, anisomycin was found to be the most potent apoptosis inducer. After a 6-h exposure to anisomycin (1 microg/ml), nearly 95% of the cells had apoptotic nuclear morphological changes, while 53%, 30%, and 10% of the cells showed apoptotic changes after exposure to ricin (0.1 microg/ml), diphtheria toxin (10 microg/ml), and cycloheximide (10 microg/ml), respectively. Furthermore, a rapid increase in caspase-3-like activity was observed in anisomycin-treated cells. A similar increase in caspase-3-like activity was also observed in ricin-treated cells on a slower time schedule. However, only a slight increase in the protease activity was induced by diphtheria toxin or cycloheximide even after 6 h of incubation. Since both ricin and anisomycin are known to act on 28S ribosomal RNA, our results suggest that this action mechanism may be responsible for their potent apoptosis induction, and protein synthesis inhibition alone is not sufficient to induce apoptosis.